Accounting for the effects of moderately increased pressure on the energetics of melting and solubility in metered dose inhalers.
The purpose of this study is to account for thermodynamic variations due to changes in the physical environment of propellant-based systems, particularly metered dose inhalers (MDIs). Twenty organic compounds were measured via differential scanning calorimetry under ambient pressure, 60 psi, and 90 psi. The increase in pressure did not affect the melting point of any of the compounds. A modest increase (approximately 8%) in enthalpy of fusion was noted. This correlates to a modest increase in entropy of fusion, and thus ideal crystalline solubility, though the magnitude of this change depends primarily on the melting point of the given compound. Because the relationship between melting point and solubility is logarithmic, compounds with higher melting points are affected more by this increased energy of melting. Based on the findings, modest changes can be made to predictive models to estimate solubility in propellant systems to account for changes in the physical environment of MDIs.